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1
METHOD FOR ACCURATE FAULT
LOCATION IN A MULTI-TYPE CABLE
CONNECTION SYSTEM, A DEVICE AND A
STORAGE MEDIUM THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of China invention Patent
Application No. 201711318131.4 filed Dec. 12, 2017, the
contents of which are hereby incorporated by reference.

FIELD OF TECHNOLOGY

The present invention relates to the technical field of fault
location in a cable, especially to the technical field of
accurate fault location in a multi-type cable connection
system, in particular to a method for accurate fault location
in a multi-type cable connection system, a device, and a
storage medium thereof.

DESCRIPTION OF RELATED ARTS

The technology of cable fault location is widely used. For
example, a communication cable may be composed of one
cable, or may be composed of multiple cables through
connectors etc. The connector may become loose or may be
damaged in the process of using it, and it may result in a
decline in the performance of the entire communication
cable, in which case cable fault location technology is
required for fault location.

The traditional method for finding a cable fault location
mainly uses cable and antenna analyzers. The measurement
format of the cable and antenna analyzer is DTF_SWR, and
set values of velocity factor of a cable, cable loss, value of
measured distance, and numbers of selected measuring
points. According to the measurement result of the cable and
antenna analyzer, the location of a fault point can be
obtained. If the cable runs normally, the actual length of the
cable can be measured. For a single type of cable, the cable
and antenna analyzer can accurately locate the fault point.
However, in the actual cable system, many types of cables
may be used, and each cable has different parameters. If the
traditional positioning method is used for finding a fault
location, the cable and antenna analyzer cannot distribute the
scan data according to different cables. It can only be
processed according to one type of cable, so the location of
a fault point will be inaccurate. For example, when a
maintenance worker locates a leaky cable in the high-speed
rail tunnel, if the leaky cable system consists of multiple
types of cables, there is a large deviation in the location of
the fault point which is located by using the traditional
method for accurate fault location with cable and antenna
analyzers and the actual location of the fault point.

Therefore, there exists a need for a method for accurate
fault location in a multi-type cable connection system.

SUMMARY OF THE INVENTION

In view of the shortcomings of the above mentioned
existing technology, the present invention aims to provide an
efficient and accurate method for locating a fault in a
multi-type cable connection system, of which the operation
process is simple and fast, the work performance is stable
and reliable, and the scope of application is wide.
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Another purpose of the present invention is to provide a
device for realizing accurate fault location in a multi-type
cable connection system.

Another further purpose of the present invention is to
provide a computer readable storage medium to implement
the method for accurate fault location in a multi-type cable
connection system.

In order to achieve the above purpose, the method, device,
and computer readable storage medium for accurate fault
location in a multi-type cable connection system of the
present invention implements the following technical solu-
tions:

The method for accurate fault location in multi-type cable
connection system, wherein, the method has the following
steps:

(1) setting an initial data and measurement format of a
cable and antenna analyzer, and exporting M measure-
ment data Data|[M] of the said cable and antenna
analyzer;

(2) dividing the M measurement data into three sets of
data, each set of data corresponding to one segment of
the cable, and respectively calculating the number of
measuring points M1, M2, M3 of three sets of data;

(3) processing the three sets of measurement data sepa-
rately using linear compensation;

(4) calculating DTF_SWR data RData[M] based on the
compensated data;

(5) calculating a location of a fault point.

Preferably, the initial data in step (1) including values of

a velocity factor of cable, a cable loss, a value of a measured
distance L, and numbers of selected measuring points M.

Preferably, the value of the velocity factor of the cable is
1.

Preferably, the cable loss is 0.

Preferably, the value of the measured distance L. accords
with the following formula:

L2

(U
> | —
‘(v1 *v2

Ly
+ 5

wherein, 1 is a length of the first cable, [.2 is a length of
the second cable, L, is a length of the third cable, V1 is a
value of a velocity factor of the first segment of the cable,
V2 is a value of a velocity factor of the second segment of
the cable, and V3 is a value of a velocity factor of the third
segment of the cable.

Preferably, the process of measuring point M1 of one set
of data in step (2), is:

calculated according to the following formula:

MxL1

Ml= ————;
L1+12+L)

wherein, M is the number of selected measurement point,
L1 is the length of the first segment of the cable, [.2 is the
length of the second segment of the cable, L_ is the length
of the third segment of the cable.

Preferably, measuring point M2 of one set of data in step
(2), is:

calculated according to the following formula:

MxIL2

M2=r ey
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wherein, M is the number of selected measurement point,
L1 is the length of the first segment of the cable, [.2 is the
length of the second segment of the cable, L is the length
of the third segment of the cable.

Preferably, measuring point M3 of one set of data in step
(2), is calculated according to the following formula:

M3=M-M1-M2;

wherein, M is the number of selected measurement points.
Preferably, step (3) specifically comprises the following
steps:
(3.1) calculating the first set of measurement data of the
first segment of the cable using linear compensation;
(3.2) calculating the second set of measurement data of
the second segment of the cable using linear compen-
sation;
(3.3) calculating the third set of measurement data of the
third segment of the cable using linear compensation.
Preferably, calculating the first set of measurement data of
the first segment of the cable using linear compensation in
step (3.1), is:
done according to the following formula:

NData[N]=Data[N]+NxLoss1x2;

wherein, Lossl is a cable loss of the first segment of the
cable, and the value of Nis 0, 1, ..., M1-1.

Preferably, calculating the second set of measurement
data of the second segment of the cable using linear com-
pensation in step (3.2), is:

done according to the following formula:

CLoss1=L1xLoss1x2;

NData[N]=Data[N]+(N-M1)xLoss2x2+CLoss1;

wherein L1 is the length of the first segment of the cable,
Loss1 is the cable loss of the first segment of the cable,
Loss2 is the cable loss of the second segment of the cable,
CLoss1 is the fixed loss of the first segment of the cable, and
the value of N is M1, . . ., (M1+4M2-1).

Preferably, calculating the third set of measurement data
of the third segment of the cable with using linear compen-
sation in step (3.3), is:

done according to the following formula:

CLoss2=L2xLoss2x2;

NData[N]=Data[N]+(N-M1-M2)xLoss3x2+CLoss1+
CLoss2;

wherein, [.2 is the length of the second segment of the
cable, Loss2 is the cable loss of the second segment of the
cable, Loss3 is the cable loss of the third segment of the
cable, CLoss1 is the fixed loss of the first segment of the
cable, CLoss2 is the fixed loss of the second segment of the
cable, and the value of N is (M1+M2), . . ., (M-1).

Preferably, calculating DTF_SWR data RData[M] in step
(4), is:

done according to the following formula:

—NData[N]
Rho=10"7"7"2"",
1000(Rho = 1)
RDara[N] = ;
|1 + Rho|(Rho £ 1)

wherein, Rho is a reflection coeflicient and NData[N] is a
compensation value of the measurement data.
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Preferably, step (5) further includes the following steps:

(5.1) searching RData[N], and recording a maximum
value RMax in RData[N] and its corresponding posi-
tion I in RData[N];

(5.2) judging whether the maximum value RMax is
greater than a preset threshold SWR_Limit of
DTF_SWR or not; and if so, the cable system is in
trouble, then calculating and recording a fault point
position DTF_Len; otherwise, the cable system runs
normally.

Preferably, calculating the fault point position DTF_Len

in step (5.2), is:

done according to the following formula:

(LI + 12+ Ly)

DFTpy = 1% ———

wherein, L1 is the length of the first segment of the cable,
L2 is the length of the second segment of the cable, and L
is the length of the third segment of the cable.

A device for realizing accurate fault location in a multi-
type cable connection system, wherein, the device comprises
storage for storing a program and a processor for executing
the program, which implements the above method for accu-
rate fault location in a multi-type cable connection system.

A computer readable storage medium, comprising a pro-
gram executed by processor to implement the above method
for accurate fault location in a multi-type cable connection
system.

The beneficial effect of the present invention compared
with the existing technology is: through the hybrid data
automatic analysis algorithm of the present invention, the
data obtained from one measurement can be accurately
identified as the data of each scanning point and to which
segment of the cables it belongs. Each set of data can be
corrected with the cable parameters corresponding to the set
of data respectively after the data distribution, so that the
accurate locations of a fault point and the results of DTF
Return Loss are obtained. By using the new method of fault
location, the accuracy of cable position measurement is
greatly improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an overall flow chart of the method for accurate
fault locating in a multi-type cable connection system.

FIG. 2 is the measurement result diagram by using
traditional measuring methods to measure cables.

FIG. 3 is the cable measurement result diagram of the
examples of the method for accurate fault location in a
multi-type cable connection system in the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention is further exemplified hereinafter
by reference to the accompanying drawings and the follow-
ing embodiments to make the object, technical solutions and
advantages of the present invention more clear. It is under-
stood that the specific embodiments in this application are
only used to explain the present invention instead of limit the
present invention.

It should be noted that when a component is referred to as
being “fixed” or “set” on another component, it can be
directly on another component or possibly exist a single-
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component at the same time. When a component is referred
to as being “connected” to another component, it can be
directly connected to another component or may exist a
single component at the same time.

It should also be noted that the expressions of left, right,
upper and lower directions in the embodiments of the
present invention are merely relative concepts or refer to the
normal usage state of the product an are not intended to be
limiting.

The method for accurate fault location in a multi-type
cable connection system in this invention has the following
steps:

(1) setting an initial data and measurement format of a
cable and antenna analyzer, and exporting M measure-
ment data Data|[M] of the said cable and antenna
analyzer;

(2) dividing the M measurement data into three sets of
data, each set of data corresponding to one segment of
the cable, and respectively calculating the number of
measuring points M1, M2, M3 of three sets of data;

(3) processing the three sets of measurement data sepa-
rately using linear compensation;

(3.1) calculating the first set of measurement data of the
first segment of the cable using linear compensation;

(3.2) calculating the second set of measurement data of
the second segment of the cable using linear com-
pensation;

(3.3) calculating the third set of measurement data of
the third segment of the cable using linear compen-
sation;

(4) calculating DTF_SWR data RData[M] based on the
compensated data;

(5) calculating a location of a fault point;

(5.1) searching RData[N], and recording a maximum
value RMax in RData[N] and its corresponding
position I in RData[N];

(5.2) judging whether the maximum value RMax is
greater than a preset threshold SWR_Limit of
DTF_SWR or not; and if so, the cable system is in
trouble, then calculating and recording the fault point
position DTF_Len; otherwise, the cable system runs
normally.

As a preferred embodiment of the present invention, the
initial data in step (1) includes values of velocity factor of
the cable, cable loss, value of measured distance L and
numbers of selected measuring points M.

As a preferred embodiment of the present invention, the
value of velocity factor of the cable is 1.

As a preferred embodiment of the present invention, the
cable loss is 0.

As a preferred embodiment of the present invention, the
value of measured distance L. accords with the following
formula:

L2

(Ll
L= —

— + +17]-
vl v2 ’

V3

wherein, L1 is length of the first cable, [.2 is length of the
second cable, L, is length of the third cable, V1 is value of
velocity factor of the first segment of the cable, V2 is value
of'velocity factor of the second segment of the cable, and V3
is value of velocity factor of the third segment of the cable.
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As a preferred embodiment of the present invention, the
process of calculating the number of measuring point M1 of
one set of data in step (2), is:

calculating the number of measuring point M1 of one set
of data according to following formula:

MxL1

Ml= ————;
L1+12+L)

wherein, M is the number of selected measurement points,
L1 is the length of the first segment of the cable, [.2 is the
length of the second segment of the cable, L_ is the length
of the third segment of the cable.

As a preferred embodiment of the present invention,
calculating the number of measuring point M2 of one set of
data in step (2), includes:

calculating the number of measuring point M2 of one set
of data according to following formula:

MxIL2

M2= ————;
L1+ 12+L)

wherein, M is the number of selected measurement points,
L1 is the length of the first segment of the cable, [.2 is the
length of the second segment of the cable, L, is the length
of the third segment of the cable.

As a preferred embodiment of the present invention,
calculating the number of measuring point M3 of one set of
data in step (2), includes:

calculating the number of measuring point M3 of one set
of data according to following formula:

M3=M-M1-M2;

wherein, M is the number of selected measurement points.

As a preferred embodiment of the present invention,
calculating the first set of measurement data of the first
segment of the cable with using linear compensation in step
(3.1), includes:

calculating the first set of measurement data of the first
segment of the cable using linear compensation according to
the following formula:

NData[N]=Data[N]+NxLoss1x2;

wherein, Lossl is cable loss of the first segment of the
cable, and the value of Nis 0, 1, . .., M1-1.

As a preferred embodiment of the present invention,
calculating the second set of measurement data of the second
segment of the cable with using linear compensation in step
(3.2), includes:

calculating the second set of measurement data of the
second segment of the cable using linear compensation
according to following formula:

CLoss1=L1xLoss1x2;

NData[N]=Data[N]+(N-M1)xLoss2x2+CLoss1;

wherein, L1 is the length of the first segment of the cable,
Loss1 is the cable loss of the first segment of the cable,
Loss2 is the cable loss of the second segment of the cable,
CLoss1 is the fixed loss of the first segment of the cable, and
the value of N is M1, . . ., (M1+4M2-1).

As a preferred embodiment of the present invention,
calculating the third set of measurement data of the third
segment of the cable using linear compensation in step (3.3),
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includes: calculating the third set of measurement data of the
third segment of the cable using linear compensation accord-
ing to following formula:

CLoss2=L2xLoss2x2;

NData[N]=Data[N]+(N-M1-M2)xLoss3x2+CLoss1+
CLoss2;

wherein, [.2 is the length of the second segment of the
cable, Loss2 is the cable loss of the second segment of the
cable, Loss3 is the cable loss of the third segment of the
cable, CLoss1 is the fixed loss of the first segment of the
cable, CLoss2 is the fixed loss of the second segment of the
cable, and the value of N is (M1+M2), . . ., (M-1).

As a preferred embodiment of the present invention,
calculating DTF_SWR data RData[M] in step (4), includes:

calculating DTF_SWR data RData|[M] according to fol-
lowing formula:

—NData[N]
Rho=10"7"7"2"",

{ 1000(Rho = 1)

RDara[N] = ;
|1 + Rho|(Rho £ 1)

wherein, Rho is reflection coefficient, NData[N] is com-
pensation value of measurement data.

As a preferred embodiment of the present invention,
calculating the fault point position DTF_ILen in step (5.2),
includes:

calculating the fault point position DTF_Len according to
following formula:

(L1+ 12+ L)

DFIpy = 1%

wherein, L1 is the length of the first segment of the cable,
L2 is the length of the second segment of the cable, L, is the
length of the third segment of the cable.

FIG. 1 is an overall flow chart of the method for accurate
fault location in a multi-type cable connection system.

Where the method includes the following steps:

First, selecting the measurement format of the cable and
antenna analyzer as DTF_Return_Loss, and setting the value
of velocity factor of the cable to 1, the cable loss to 0, the
value of measured distance to L, and selecting the number
of measurement points as M, wherein L should be as stated
in formula (1):

(1
= JE— —_—
‘(v1 vt

Next, step 2 of the method includes exporting M mea-
surement data Data|M] of the cable and antenna analyzer;

Next, step 3 of the method includes dividing the M
measurement data into three sets of data, each set of data
corresponding to one segment of the cable, and the points of
three sets of data are M1 (formula (2)), M2 (formula (3)) and
M3 (formula (4)):

Lx
)
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T (Ll+ 12+ Lx)
MxI2 (3)
M2= ———
(L1 + 12 + Lx)
M3=M-M1-M2 “)

Next, step 4 of the method includes processing the mea-
surement data separately by using linear compensation;

Next, step 4 of the method additionally includes calcu-
lating the first set of measurement data of the first segment
of'the cable [[with]] using linear compensation, according to
formula (5):

NData[N]=Data[N]+NxLoss1x2

wherein, the value of N is 0, 1, M1-1.

Next, step 4 of the method additionally includes calcu-
lating the second set of measurement data of the second
segment of the cable using linear compensation, according
to formula (6):

®

CLoss1=L1xLoss1x2

NData[N]=Data[N]+(N-M1)xLoss2x2+CLoss1 (6)

wherein the value of N is M1, . . ., (M1+M2-1), and
CLoss1 is fixed loss of the first segment of the cable.

Next, step 4 of the method additionally includes calcu-
lating the third set of measurement data of the third segment
of'the cable using linear compensation, according to formula

):

CLoss2=L2xLoss2x2

NData[N]=Data[N]+(N-M1-M2)xLoss3*2+CLoss1+
CLoss2 (7
wherein the value of N is (M1+M2), . . ., (M-1), and
CLoss2 is fixed loss of the second segment of the cable.
Next, step 5 of the method includes -calculating
DTF_SWR data according to NData[M] data, and saved as
RData[M] by using formula (8):

—NData[N]
Rho=107"2

1000(Rho = 1)
L + Rho|(Rho % 1)

®

RDara[N] =

Next, step 6 of the method includes calculating a location
of the fault point.

Specifically, calculating the fault location in step 6
includes the following steps:

First, searching RData[N], and recording a maximum
value in RData[N] as RMax, and recording its correspond-
ing position in RData[N] as I;

Then, comparing RMax to a preset threshold SWR_Limit
of DTF_SWR. If the value of RMax is bigger than the value
of SWR_Limit, the cable system is in trouble, and the fault
point position is recorded as DTF_Len, wherein DTF_Len
should satisfy the formula (9):

(L1+ 12 + Lx)
M-1

DTF Len=1x ®
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If the value of RMax is smaller than the value of
SWR_Limit, then the cable system runs normally.

Specifically, the lengths of the first cable segment and the
second cable segment are accurate lengths, that is to say, L1
and L2 are determined lengths, and the length of the third
cable segment [x may be a determined length or an esti-
mated length.

Wherein, the position corresponding to RMax in RData
[N] is recorded as I as described above, which is calculated
as 0 from the beginning.

In the specific experiment, the actual length of each cable
is L1=92 m, L2=106 m, L3=200 m, and the actual total
length is 398 m.

FIG. 2 shows the results of measuring the cable system
using the traditional test method. The total length of the three
cables is 377.1 m with an error of 20.9 m.

FIG. 3 shows the results of measuring the cable system by
using the above method in the present invention, and the
result is 398.15 m with an error of 0.15 m.

It can be seen from the comparison of the experimental
results that the method of the present invention is indeed
superior to the conventional positioning method, and is
capable of accurately locating the fault location.

Meanwhile, the device for realizing accurate fault loca-
tion in a multi-type cable connection system in the present
invention, includes storage for storing programs and a
processor for executing the programs, which implements the
above method for accurate fault location in a multi-type
cable connection system.

The computer readable storage medium, with a storing
program, the program is executed by processor to implement
the method for accurate fault location in a multi-type cable
connection system.

By means of a blended data automatic analysis algorithm
in the present invention, in the presence of multiple cables,
data obtained through a one-time measurement can be
accurately identified to determine which cable data of each
scanning point belongs to, and after data allocation is
completed, each group of data is separately corrected using
cable parameters corresponding to the group of data, thereby
obtaining an accurate fault position and a DTF return loss
result. Through this new method of fault location, the
accuracy of cable position measurement is greatly improved.

The above is only a preferred embodiment of the present
invention, and is not intended to limit the present invention.
Any modifications, equivalent substitutions and improve-
ments made within the spirit and principles of the present
invention should be included in the scope of protection of
the present invention. Meanwhile, the present invention has
been described with reference to the specific embodiments,
and it is obvious that various modifications and changes can
be made without departing from the spirit and scope of
protection of the invention. Therefore, the instructions and
drawings should be considered illustrative rather than
restrictive.

What is claimed is:

1. A method for accurate fault location in a multi-type
cable connection system, characterized in that, the method
comprising:

setting an initial data and measurement format of a cable

and antenna analyzer, performing a one-time measure-
ment of the multi-type cable using the cable and
antenna analyzer, and exporting measurement data
from the cable and antenna analyzer for a number of
measurement points, M of the said cable and antenna
analyzer;
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dividing the exported measurement data into three sets of
the measurement data, each of the three sets of the
measurement data corresponding to one segment of a
cable of the multi-type cable connection system;

calculating measuring points M1 for a first of the three
sets of the measurement data:

MxL1
Ml=——+——;
(L1+12+ L)

wherein, M is the number of measurement points, [.1 is a
length of a first segment of a first cable, L2 is a length
of a second segment of a second cable, and L, is a
length of a third segment of a third cable,

calculating M2 for a second of the three sets of the
measurement data:

MxIL2

M=oy

calculating M3 for a third of the three sets of measurement
data: M3=M-M1-M2;

processing the three sets of measurement data separately
using linear compensation to generate compensated
data;

calculating a distance to fault return loss (DTF_SWR) that
reflects a coefficient, Rho, calculating DTF_SWR data
RData|M] based on the compensated data, where:

—NData[N]
Rho=10""2

1000(Rho = 1)

RData[N] = :
atalN] {|1+Rho|(Rho¢1)

NData[N] is a single compensation value of the measure-

ment data; and

calculating a location of a fault point to accurately find the

fault location in the multi-type cable connection system
based on the one-time measurement when a maximum
value RMax in the single value RData[N] exceeds a
preselected threshold.

2. The method for accurate fault location in a multi-type
cable connection system according to claim 1, characterized
in that, the measurement data includes a velocity factor of a
cable, a cable loss, a value of a measured distance L, and a
subset of the number of measurement points.

3. The method for accurate fault location in a multi-type
cable connection system according to claim 2, characterized
in that, the velocity factor of the multi-type cable is 1.

4. The method for accurate fault location in a multi-type
cable connection system according to claim 2, characterized
in that, the cable loss is 0.

5. The method for accurate fault location in a multi-type
cable connection system according to claim 2, characterized
in that, the value of the measured distance L accords with the
following formula:

LL(H 1
‘(W+vz+

LX}
v3 )



US 11,762,006 B2

11

wherein, L1 is the length of the first segment of the first
cable, L2 is the length of the second segment of the
second cable, L, is the length of the third segment of the
third cable, V1 is a value of a velocity factor of the first
segment of the first cable, V2 is a value of a velocity
factor of the second segment of the second cable, and
V3 is a value of a velocity factor of the third segment
of the third cable.
6. The method for accurate fault location in a multi-type
cable connection system according to claim 1, characterized
in that, processing the three sets of measurement data
separately using linear compensation further comprises:
calculating the first set of measurement data of the first
segment of the first cable using linear compensation;

calculating the second set of measurement data of the
second segment of the second cable using linear com-
pensation;

calculating the third set of measurement data of the third

segment of the third cable using linear compensation.
7. The method for accurate fault location in a multi-type
cable connection system according to claim 1, characterized
in that, calculating the location of the fault point further
comprises:
searching RData[N], and recording a maximum value
RMax in RData[N] and its corresponding position I in
RData[N];

judging whether the maximum value RMax is greater than
a preset threshold SWR_Limit of DTF_SWR or not;
wherein when the maximum value RMax is greater
than the preset threshold SWR_Limit of DTF_SWR
then calculating and recording a fault point position
DTF_Len; and wherein when the maximum value
RMax is not greater than the preset threshold
SWR_Limit of DTF_SWR the multi-type cable con-
nection system runs normally.

8. The method for accurate fault location in a multi-type
cable connection system according to claim 7, characterized
in that, the fault point position DTF_Len is calculated
according to:

(L1+12+ L)

DTFpy = 1%

wherein, L1 is the length of the first segment of the first
cable, L2 is the length of the second segment of the
second cable, L, is the length of the third segment of the
third cable.

9. A device for realizing accurate fault location in a
multi-type cable connection system, comprising storage for
storing a program and a processor for executing the program
to implement the method for accurate fault location in a
multi-type cable connection system of claim 1.
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10. The device for realizing accurate fault location in a
multi-type cable connection system according to claim 9,
characterized in that, the initial data and measurement
format includes a velocity factor of the multi-type cable, a
cable loss, a measured distance L, and the number of
measuring points M; the velocity factor of the multi-type
cable is 1, the cable loss is 0, and the measured distance L
accords with the following formula:

L
> | —
‘(v1 vt

LX]_
v3 )

wherein, [.1 is the length of the first segment of the first
cable, L2 is the length of the second segment of the
second cable, L is the length of the third segment of the
third cable, V1 is a value of a velocity factor of the first
segment of the first cable, V2 is a value of a velocity
factor of the second segment of the second cable, and
V3 is a value of a velocity factor of the third segment
of the third cable.
11. The device for realizing accurate fault location in a
multi-type cable connection system according to claim 9,
characterized in that, calculating the location of the fault
point further comprises:
searching RData[N], and recording a maximum value
RMax in RData[N] and its corresponding position I in
RData[N];

judging whether the maximum value RMax is greater than
a preset threshold SWR_Limit of DTF_SWR or not;
wherein when the maximum value RMax is greater
than the preset threshold SWR_Limit of DTF_SWR
then calculating and recording a fault point position
DTF_Len; and wherein when the maximum value
RMax is not greater than the preset threshold
SWR_Limit of DTF_SWR the multi-type cable con-
nection system runs normally; wherein the fault point
position DTF_Len is calculated according to:

(LI+L2+L;)

DTF,, =1x
Len M1

wherein, [.1 is the length of the first segment of the first
cable, L2 is the length of the second segment of the
second cable, and L, is the length of the third segment
of the third cable.

12. A non-transitory computer readable storage medium,
comprising a storing program executed by a processor to
implement the method for accurate fault location in a
multi-type cable connection system of claim 1.
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